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^nn7x-jHf(07 , J-;H;^>y;Hf©77;^ii'i; 2-y* 
V v K^yxf;H, 3 - 7 v v "7°n t: 2 - ( 3 , 4 -x-f^y 
^nA^y^) jl^^^o^^^v^^HI* ; fcf— 3- T 
y »; * y7"n Lv> 0 
[0 0 3 3] 

-Lia-^ (1) W (2) &c£lt&^S7c3tMi Utli, ±fa— jft* (1) '25. 

(2) i;^i-^®0#Jit^l5l^#^^Jl7n^abtLrail!^o^o^ 
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f i -7 ? D*°^yy7>, f F7-n-7f + yy7y, rf7 

-i-7*h^yy7>, fh7-s e c-7Kyy7>, rf7-t-7'^ 
yy7^f b77;i/n^yy7>i ; HJ p< f^r^yy/, h 

'Jxf+yyyV, xf;H^Kyy7/> xf ;V > ijx > dryy7 n 
-■7°ntf;H> »; ^yy 7 ^ n-7°nt>l«'Jx^yy7y, i~7ntf 
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^^>y7>, 7j-;H>'jx^yy7>, ^vyJH'jn + yyrA 
^ > v*;i/ h'jxh^vy^y, 3-^'JyK^y7 p nti>hU> t>^yy7>, 
3 - ^*'J v K^E-y^D t s ;V h 'Jx f^y y 7 2- (3, 4-x^yy^n 
^v^) xf;H>iJ^h^yy7>, 2- (3, 4-x*>yy^n^yJV 
) Xf jl/b'JXf^yy7> > t*X^ b >J ^ f Jfyy 7 tf-;K> ')X f^y 

3- 77'J;vt^ry7 t nt>F'jn^yy7y, 3- ^ 

) 7 7 1 J ;v t + y 7 s n t° ;v f U x h ^ y y 7 ^ f (?) h 1 J 7 ^ n v v 7 > 1 , v 
^f^^yy7>, y^fjVy'xRyy 7 >, >?xf jV^ Kyy 7 
y'xf^yxf^yy7>, v- n - 7°U V * Y v 7 >\ v- n - 
T'nWxh^yy?'/, v- i -7°nt:;i/v^ h*VV7^ i — 7*D 
k»'xh^i/y7>, y7xX;Vy7f^yy9'/> y'7xx;VyXf^yy 
^ yf©y'7;V3 + yy7>i ; f- h9 7-tf^**->y9'A fb^^net 
x^^fyy7>fWf f77yWyy7>l ; h V 7-bfJVt^v 

y7>> -x^;v h 'j 7Wt^yy7>fO h V TyW^yy?^! I 
W7W*^yy7>, y xf ;i/y 7tf y y 7 VfCy 7y;Vt 
*vv7>3S%WS&-?&£o Ztib<Dtp-Xsi>, f f7n^yy7>, 7 1-7 

Xf^yy 7 ^ ^f;Vb^f+y">7>, ;V h 'J X h ^yy 7 >^ 
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-t|B&JR5c3fcri*S i Mt*^f^S,l>t^7;^^y Mfc^fc LTfi. 
L1OCH3, NaOCH 3 , Cu (OCH3) 2^ Ca (OCH3) 2^ Sr. 
(OC 2 H 5 ) 2^ Ba (OC 2 H 5 ) 2 > Zn (OC 2 H 5 ) 2 - B (OCH 
3) 3, A 1 (OCH3) 3, A 1 (OC 2 H 5 ) .3, Al (1SO-OC3H 
7) 3, Al (OC4H9) 3, Ga (OC 2 H 5 ) 3, Y (OC4H9) 3. 
Ge (OC2H5) 4, Pb (OC4H9) 4, P (OCH3) 3, Sb (OC 
2 H 5 ) 3, VO (OC 2 H 5 ) 3, Ta (OC3H7) 5 > W (OC 2 H 5 ) 
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6 . La (OC3H7) 3, Nd (OC 2 H 5 ) 3, Ti (OCH3) 4, Ti 
(OC2H5) 4, Ti (i SO-OC3H7) 4, Ti (OC4H9) 4, Z 
r (OCH3) 4, Zr (OC2H5) 4 > Zr (OC3H7) 4. Zr (OC 
4H9) 4fO#-fl7;V3^vK; La [A 1 (iso-OC'3H 7 ) 4] 
3, Mg [A 1 (iso-OC 3 H 7 ) 4] 2> Mg [A 1 (sec-OC 4 H 
9) 4] 2>Ni [Al (iso-OC 3 H 7 ) 4] 2 > (C3H7O) 2 Zr 
[Al (OC3H7) 4] 2 - Ba [Zr (OC 2 H 5 ) 9] 2^ <7 >^^7 
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±SB<fe**l'- ■Mfc'&»fcLT«±, Zr (OR 4) q (R5COCHCOR6) 
4-q, Ti (OR 4) r (R5COCHCOR6) 4 _ r , Al (OR 

4) s (R5COCHCOR6) 4 _ s ^<b&£i££l?ii^£:J'L£ lttJBLtOffc 

[0 0 3 7] 

-6 0lf«i^U R 6 «*> ^tt 1 ~ 6 OtlSXii^it 1 ~ 1 6 © T ;v 

4^t>*R5tri3tt^^^l~6 0Wm^i:LT(±, -x?-;vS> n- 

yn^Vi, i-^n^S, n-r^;v&. i -7^;vS> sec-WH 
, t-:/^;^ n-^>"^;Vi^> n-A^y;vi, 7x-;Hf*Mt^l) 
o ttz, R 6 £*5»t&Jft*3fcl - 1 6©r^3*'»Hli Itli, ^f^vl, 

* sec-7K t-7*h^r yif & o 
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(n-^D^T-bhT-bf-h) v;vrr~?A, ff7^ (T-b^-^T 
•feb***— b) — xb^^X (xf^r-fc b T-fe-f— b ) ^3-«> 

A^v^Vnx^A^lx- Mb^-tJ ; v- i -^a^v ■ tf* (xf^r* b 
7-bf-b) -f-^x-^A^ i -^n^y • fcf* (T-fe^A'T -feT— b ) 
^x-^A, j;-i-yn#+*>-vr^ (T-bf^T-tht-h) -^x^A^CD 
f^-^A^V- ; v- i -"/n^y • xf;i/7-feh7^f- h7JV 

^x-^An, v- i -yn?K^v • T^^VT-tr b^- bT^x^A, i -7*n 
^Jf-v • ex (xf;V7-bh7-bf-h) TJl/^^^A, i -7"n?j^v • kfx 

(T-bf-^VT-fe b f— b) T^^x^A, hUX (xfmbT-fcf-f) T 
;V5-^A, f'JX hf"- b) T^^x^A, €/7-fef;VT* 

hi— b ■ t?X (xf;V7-feh7^f~h) 7;i/5x-^Af 07^^x-^A^V 
-b-fk^^^a-CJb&o hV-n-^h^y-xf^ 

f7-bf-fy;^x^A > y-i-yn^y-lf^ (T-fe-f-^T-fe b — b 
) ^?^a, y - i -^n-f^y ■ xf ;k7-b h7-bf - f 7^^x^7 A, b 
i;x (jc^;WT-b bT-fe-r- b) 7^5x^a#0I Lv> 0 

[0 0 3 9] 

_hIB&JR*V'- blb^O^/Bfii: LT(±, ±15-^ (1) T?^$*L&'ffc#& 
Stf/XJiJiBB— JBsS (2) -ca^ttS^b^l 0 om»BBK*tLT\ 3 Oil 
WT^iLv>o 3 01I»S:iBit*t, J&^.O^M^«Hgn r i-&£-e*i 
iO«Ftb<»±. 2 om*»J^T"T?*«3. IWiL<(i, 1 0ti|5 

[0 0 4 0] 

±l£7;v3^vH^ii> tf^^mialb-^ RV\ ztthntittfrfm - 

a i mxji 2 sj^Jx zm^&zt § & o 

fcfcdMfc Lfc4Hft»TC* 19 . -tOTOtt^li, 5-100nm, ft £ t < 14 1 
0-5 0 nm-C. @^5ft&Jgte> 10-4 0 5C*%fIS<7> <7)t^^) 0 anO' 
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-rtL^>lS« n p^, tt«MbftX«tt«) > Ludex (Wp^, #i-fa#>tt«) 
, S y t o n (igp n p£, ^S^e>^> M±«0 % Na 1 c o a g (i§ip D p£, *S 

;H±$!0 swap*?* & 0 

[0 0 4 1] 

5-2 OOnm, SffKlil 0-1 0 0nmt% IMSSit 5~ 
3 0®*%fIJ^?>fc<7)T-£>£o r;v<^-a: Ltli, £-J&T;i^:K ^-v-f K 
h^-t) s i&MX*$>2>o 3n^f KtT^KtiUlt 7;Ktv>- 1 
oo, 7;Ktv > ;K2 0 0> r;Kt^-5 2 0 (wffrfciSB^ BM.it 

[0 0 4 2] 

> @^$MfeJ*TN 6 0ii^T^iL^ o 6 OMSP£j$Ix.& J&^q^ 
[0 0 4 3] 

tf^tfiX^X i> X < , in7k$3*#f£&JR&fc LTJ± % Cu (NO 3 ) 2 > CuC 
l2> C u S 0 4 ^Ol^m. T1CI4, TiCl 2 > Ti S0 4 f^)f^>S 
. Y (NO 3) 3, YC 1 3^0^ y h V *7 AM, Z r S0 4 , Z r C 1 2 > Z 
r (NO 3) 2^ ( &S ; > l ' ::I -* A ^ Cr (NO 3) 3, CrCl3f<0^n^ 
-•^At, Al (NO3) 3, Al 2 (SO4) 3 f©7^^^A^ N i ( 
NO3) 2 > N i C 1 2^V-v &o Ztlbi±imX&2m 

& Jt V> * £ t ffX Z> o 
[0 0 4 4] 
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J. , A 1 > Fe, Ag, Sn, Ti, V v Cr, Mn, Co, Cu, Zn, 
Sb, La*^&JRx**£#LT**»£\ flaB*** (NMR) 8B5S^J: ») 
*B-t*ii:* f -CS*o — «fc tr, S i^tt^^i^^tl^fc, 1 
j®<7> S i HH^JS *) * 4>(@0^m?->6 s SB^ Ltz S i O 4 ^ffl^^-f * jEE 

ip^iitiot^i), s i o 4m^mm±^mmw^^m\:-r^^ 

W'ffc't&fc** S i -NMR8fl£«:?T O - 1 2 0 ~- 1 0 0 p pmice-^ 

MH^^Lfc^s i cunc^H^amu ia4yv*i^ttu:-i o o 

p pm 9 0 p pmictf-^ b 7^jfoQ3y'J #j£#fcfi|©$*L&o 

[0 0 4 5] 

56*1 0 0 //m^Tt^Sit^i tv> 0 Jiffite^b^ 
t<{±. o ML^fMi 1 ] tit iijk^J:^ 

[0 0 4 6] 
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L-c«fb^^#^>-fct:ii^i-^^^ (3) m^^my^y-Mt^ 
. (2) ^wtu^o i-&*>*>. ^m<Dmmnmmm.mm^ 

♦ 

^7'J y Ktt, «*L^«IB14*3&»"t*<>0-e*>*o 
[0 0 4 7] 

[0 0 4 8] 
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o M^Jtr^ o , 2 0 0ilMTt*^o 

[0 0 4 9] 
10 0 5 0] 

t<\ i/t, i5 0ii%m^awu>o 3 j«%5»c«fe**fc. 

«*tfc«t**tea*f&iB U * v^^etL^jb ^ 150 SC»% * k , ^>K'J> 
^tt^f&T L T^att**^ < * * & & o i 0 0 £ L < it, 5 St* % m Ji 

0 . i fc> 10 0 Ii%Wt|)So 
[0 0 5 1] 

_t-e*»K 15 omm^o £fc> 7xm««^ 1 0 0 g /mo im 

m^HftU, 2 8 0 g/mol^T^S-WIU> o 

iO*fiL<ti. 1 2 0 g/mo 1 Ul_tt?*0> 2 4 0 g/mo lJJlfe 

[0 0 5 2] 

— o-e&& 0 

[0 0 5 3] 
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7x;-;k ^vV7-;k i/^^^, #r-3— /k t*X7x; 

D^>^yi>, f;l^>> /<9*">'J l/>'y^f-^x-f^ 

nDA7 + yV>f^Rft^€T!#^lL^^i7x7-;i/^, Hl^tf^n 

> y';vx-f;Hx,f^r v« ;f f7tKn7^ ;H&, 'Mr* t:Kn7^v® 

o 

[0 0 5 4] 

7 0/3 0 t%2> £ 7 K1T2> Zttimt Lv* D 3 0/7 0*»T**fc, ff£ 

^fi^mm^wma^^T^h^^i)^^, 1 0/3 0 

6 5/3 5VXTX$>& 0 
[0 0 5 5] 
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ttTIi, mM£«k ^"/'J >y"#k nTffiSK atBtt*«l 

^v-^'f^ i /-^i; 2, 4, 6-m;* (^^w^/^fii') 

•7.x.y*-;K ^yy>^f;V7T/, DBU (1, 8 -vT^ftf *s 9 n [5. 4 
. 0] -7-u>T J t>) > DCMU (3- (3, 4-v^nn7x-;V) -1 
, l - v7f «) f (7)7 5>1 ; 7f ;wtX7 'f hij-7^;w*x 
7 J > , * (y^f^fv7x-;i/) * * 7 >^<7>^1fS Wt-B-tJ^ft 1 M 

[0 0 5 6] 

±femf^(i, u l - 9 4 m^n^tt^a^ zzmmmsv - 2 m±T&& ^ t 

^ILv>o UL-9 4m^«1^a^i^M'tt^V-'2mJitr^^C:t-e 
[0 0 5 7] 

^^(7)»tt#lia^(i^ ^*Zsffim<D%kMWMt IT, 4^, B*J\ ^ 

[0 0 5 8] 
[^»0 

j £> r%j « r«*%j' &<&fc-t*o 

[0 0 5 9] 

f&IMbSEtfiW^^e (TMA) Srfflv^c^m^- Kfc* ^ 7fcm*liffi 
lij IS K0 0 7 0 KtpCT, fWitlfco ^ 

u^t^^tiT8 0 ort-3 o^Scfitr. i&em^^^Ki^b* 
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[0 0 6 01 

i&j&m i ) 

p-^y')V>^'J3-;V3 0 2. 6,g> 7x/-JV6 8 7. Og, p-b 

^xv^H>ii2. 6 g*ft&*, a*5ca»f-c#a«:Hi*6tfco iisr 

tt&j&^^&JSU^ h9y^»C**«*L4*«e> 1 5 0*C;£T-#i&U 6 
B#m«**Lfco tK£7 9 gllllXt^tC^'eTK^^^Ttfc^T, 6 Otl 
TSWLfcfl^ 7 6 g^AU:, ^l:4oP77X3i*|^$ 

*l-PTFE^:x~7'£2;fc^L& s <&, 6 Q by- b 9 * b* 

i/->7>3 3 6. 4gfc>flcl5 7. 8 g **ftW8U*O^A-'7*iIi:T n- 
5-^>^ffl^t4'WUimSAU &;M£6 0*C"C4WPM«#U/io Ml* 

fti&j&fi 5 2 r> TK^ffiti 1 9 3 g/m o K «ft^fttf^(i 2 0. 7 % 

[0 0 6 1] 

(^J&M 2 ) 

> W b> 7»-f -zs*?-? Wit^4op l L^^n 

i:7x7-JH3 2. 9g, 2 g. 3 7%WT^ 

7*t: Fill 7 9.2 g*W, MHKSIE*T?6 0Xl-e&ffim%L*mWL%tf 
bT>*=-Ti£Qm 1 fcflSTLfco RJE&ift^aW * o fc £ £ T 8 0t|-C# 

LfCo 7jc*l 6 0 gEURL^fci^-CTKO^^TU^^^e 0°Cf T*5%ipt 
^^y-;n 0 0 gtmm.8. 3 gfcifeALfco ^:4op77^3rt© 
a£^i:PTFEfa-y^ 2&mL&fr, 6 OtCfflg^Wrf^ 
n*yv7>2 10. lg^7K9 9. 4 g*Zii J ?tift\*<0?-x.-7Zm£>X 
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. mmtumte 9 8 7xtiiti 2 0 4 g/moK ^mt^^mt 1 6 

[0 0 6 2] 

(&$.m 3 ) 

K H 4, 4' -y7-fe h Jfy^f;Vlf7x^;V4 9 2 . 2 g> 7x;-;V5 17 

. 6 g. mwt&4 * >3tmmm rrw^^h i 5 k^j . d-a& 
^-xtt«) 25. 1 g^jt^. mm^m^x^u^m^Lfzo i4ovtt& 
frbmwttftkm.Lifetb, v^yy'Kmm^nmL^h 1 7 otc^h-^u 8 

*pl^ j*>&&mm*^m^£*)mwL, «:^^/-;no9. o g 

fc&ALTfflg^xnKML^o ^H4op-7 7^rJi*|(7)KS^4'^PTFE 
fa-^2$HM, 6 Or^r&jg&^&^x h 7* h^rv->v>2 5 
1. 2 g t 1 5 %T>^-TtM 4 2. 0 gZ^ti^ti%\\*<D^-x.-7*mCX 

s <b tcM^»fLiiTt?#fi^sr?a u so vir&fr t * 

x;-;v^, i%m&z% J &&mfc<n&m7^y-^c*'mzo ass 2 1 g 
, ^^b^ti 7 6 r> TjcmMti 2 3 5 g/m o k mmit&m&mmi 1 9 

. 2%tz^>tZo 
10 0 6 3] 

(WJ4) 
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2, 6-yr*h^y^W7^1/>4 6 9. 1 g, 7x/-;V5 3 6. 
4g. 3«14^>£f»fli m&Zx rr^'ixM 5 K?-fJ n-A&/w 
XtfcK) 2 4. 7 gtftii*, a*5Cat**e#a«:H!*&L*:o HOWiSH 

«#Lfeo 1^* 2 0 2 gIiIl|XL^h^^'el^m^^«Tt^<7)'C% <£*PL 

A LTflJg^ 7X3 CM tfco ^i:40P77X3 1*10^1^ CPTFEf i 
-7^2$iLM, 6 0^ }> 7^ h^vv 9^260. 

3gfcl 5%T>-=e-T7lcl 0 4.7 g***tW.M*Wf-*-r*»£"Cn- 
7-7$y?*m^X 4fl#F H WtT&AU KXt6 0°C-C4B#F^#t/io $ "b 

citiaTt^ssn u so w»^e>s*u&i&fc*Rj&o*i: * * y - 

;v£ h77 L***?> 18 0 ttt«»«:itt> «ffiT-C*R)S7 a. y - 

»C?tefe@i^#i7 x 7 - ;VD l:#7to J|X»5 0 8 g, 
4b^Jg(± 7 3 *C, 219g/mol, mmk&Vo&&l$& 2 0. 0 % 

[0 0 6 4] 

(*&0I5) 

1 fc*5V»T. 7 9 gUmi^^T" h^vv^OflDTfOWS? • 

fc-frlSfcer, 1 8 Or, i)±Tt*E)S7x7-JVmi, *fr*mfc»fe 

@ff^#iffli7^y-;vE^t#/co jix*4 8 7 g. mmm&i*4: 8°c> 7xm*« 

(±152 g/m o 1 fioTto fcWfc*»£*r*tt 0 %**ofc 0 
[0 0 6 5] 
(*Jftfll6) 

■friaffl2^v»T % 7X*1 6 0 glUJfcLfcl&K-r 1*9* b XOjRfcfm 

ffeif^«7x7-;VF^#/Co JRS4 1 7 g> iWffiSfi9 2t, Tfcf? 
£ff(* 17 1 g/m o K ftaWk-Wfe^Wtt 0 %tz^fz 0 
[0 0 6 6] 
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(ffl&&<nft&W 1 ) Sttfcfll 1 ~ 4 RtTJfclfiEW 1 ~ 2 
sgFJI 3 0 0 g oM^M^ -7 ^ 7x/-;W #9 y * vMi ( 
rr^^^^f hEPN-1 18 0J > x^'>Hl 8 0 g/mo 1, 

«jet\ 1 1 ovx^&KmmLx 3 ofrmm&vtzfe, mmmmtLx<D2 

l*U -tCt^^afflMlcaEL&^l 8 0°C> lB#ra, 3 9 2MPa« 

-9 - 1 k x vmkwzntio »&ftfcffiffc*<&«wfotei± j is k 6 

9 11t:, H»l£5Cii J IS K 7 1 2 1 -etL-rtifiDTp^o ®«<7> 

iitti±uL - 9 4 m,mm^m cxm^tzo 

[0 0 6 7] 
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rEPN-iisoj 7*;-frs#j??mx-tf*i'mm ( rrv^ 

h EPN- 1 1 80J > jn^drv^il 8 0 g/mo 1 % f^^yt'Jr^ 
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osi(g,w» 2 ) mmm 5-8 xtflttRw 3-4 
#*3 o o gnmwkm^v^M&mz, 7x;-;v;^^ix^vtit ( 

rr^^^-f h E P N— 1 1 8 0J > 8 0 g/mo 1 , f-/**'* 

2 0jfcs*£*CE'&U 8 0*C-eafe£fc*»LT 3 0#W«£'Lrt:ffe> 

ALT, y-X^pi^L/io lO^^^^ffiv^t^xW.Of^O. 18mm 
, BM®mi±m 1 0 Oll«i:7i^0^8 011»«HT 1 2 Ot 
Ott*WF-C3 053% 1 5 0ro|g^-ei^^$-^T7 9 ';'7*V^^^®b^c, 

jiiayj ■/i/^^6tscifet-e<7)±Ti:)f? 3 5 ^mco«MiMig^m^> 392 

3 k P a> 1 9 CC. 12 0 #0&f*^ra«$nflEj£S*ft o t\ J?£ 1. 2 mm 
tt, ^fflUHMk tr-^3fiJR, J IS C 6 4 8 1 fci»£T**L<e' 
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